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2
2.1 Hilbert $\mathrm{C}^{*}$-bimodules
$A$ $\mathrm{C}^{*}$- , $X$ Hilbert right A-module . $L(X)$ adjoint $X$
$\xi,$ $\eta\in X$ , $\theta_{\xi,\eta}$ ( $\in X$ $\theta_{\xi,\eta}(\zeta)=\xi(\eta|\zeta)$
, one rank operator . $K(X)$ one rank operator
$\uparrow\backslash$ . $A$ $L(X)$ $*$ - $\phi$ ,
$(X,\acute{\varphi})$ ( $X$ ) A Hilbert C’-bimodule . , $X$ $A$
(full) .
$F(X)=\oplus_{n=0}^{\infty}X^{\otimes n}$ .’ $X$ Full Fock space . $\xi\in X$ ,
$T_{\xi}(a)=\xi a$ and $T_{\xi}(\xi_{1}\otimes\cdots\otimes\xi_{n})=\xi\otimes\xi_{1}\otimes\cdots\otimes\xi_{n}$




. Cuntz-Pimsner-Toeplitz $T_{X}$ , $L(F(X))$ , $\{i_{F(X)}(a), a\in A\}$
$T_{\xi)}\xi\in X$ } \not\subset $\mathrm{C}^{*}$- 6. $j_{K}|K(X)arrow T_{J}\mathrm{v}$ $j_{K}(\theta,,)\eta$ $=T_{\xi}T_{7}^{*}$,
. $A$ ( ) $I_{X}$ $I_{X}:=\phi^{-1}(K(X)\cap\phi(A))$
. $J_{X}$ $\{i_{F(X)}(a)-(j_{K}\mathrm{o}\phi)(a);a\in I_{X}\}$ $\mathcal{T}_{X}$ .
$X\}$ Cuntz-Pimsner , quotient algebra $T_{X}/J_{X}=O_{X}$ . $\pi$
quotient map , $S_{\xi}=\pi(T_{\xi})$ $i(a)=\pi(i_{F(X)}(a)),$ $i_{K}$ : $K(X)arrow O_{X}$ .
$O_{X}$ , $\mathrm{C}^{*}$ - . $\ovalbox{\tt\small REJECT}-arrow$
) $a\in A$ $i(a)$ , $\xi\in X$ $S_{\xi}$ $a,$ $\xi$ $O_{X}^{alg}$ $A$
$X$ * . $O_{X}$ , $\alpha_{t}(\xi)=e^{it}\xi,$ $\xi\in X$
1 , .
$\phi$ : $Aarrow L(X)$ , $\phi_{n}$ : $L(X^{\otimes n})arrow L(X^{\otimes n+1})$
$T\in L’(X^{\otimes n})$ $\phi_{n}(T)=T\otimes id_{X}$ . , ,
$\phi_{0}=\phi$ : $Aarrow L(X)$ . , $K(X^{\otimes n})$ $O_{X}$ $j_{K}^{(n)}$ ,
$j_{K}^{(n)}(\theta_{\xi_{1}\otimes\cdots\otimes\xi_{n},\eta_{1}\otimes\cdots\otimes\eta_{n}})=\xi_{1}\cdots\xi_{n}\eta_{n}^{*}\cdots\eta_{1}^{*}$ . $K_{\backslash }^{(}X^{\aleph 7l}$ )
$O_{X}$ . ,
$\tilde{F}_{n}=\phi_{n-1}\circ\cdots\circ\phi_{1}\circ\varphi^{l}(A)+\phi_{n-1}0\cdots\circ\phi_{1}(K(X))+\cdots+K(X^{\otimes n})$.
, $\tilde{\mathcal{F}}_{0}=A$ . $F_{n}$ , $A,$ $K(X),$ , . .
$,$
$K(X^{\otimes n})$ $O_{X}$
$\mathrm{C}^{*}$- . $\mathcal{F}_{0}=A$ . , $\tilde{F}_{n}$ $F_{n}$
{ n}n\infty$=0$ (ffltrations) $\tilde{\mathcal{F}}_{i}\subset\tilde{F}_{i+1}$ $\mathcal{F}_{\mathrm{i}}\subset \mathcal{F}_{i+1}$ $\mathrm{a}^{\mathrm{r}}J_{-}^{-}$
. $\mathcal{F}_{X}$ $=\overline{\bigcup_{n=0}^{\infty}F_{\mathit{7}l}}$ , $\alpha$ . $E$






$h(z)$ $z$ , $\hat{\mathrm{C}}$ $h$
, $(\hat{\mathrm{C}}, h)$ $h’(z_{0})=0$ $z_{0}$ ( $\mathrm{c}\mathrm{r}\mathrm{i}\mathrm{t}\mathrm{i}\mathrm{c},\mathrm{a}\mathrm{l}$ point)
, $B(h)$ $h(z)=h(z_{0})+c(z-z_{0})^{n}+\mathrm{h}\mathrm{i}\mathrm{g}\mathrm{h}\mathrm{e}\mathrm{r}$ terms
$(n\geq 2),$ $c\neq 0$ $e(z_{0})=n$ , $z$




. , $z_{0}\in B(h)$ , $w_{0}=h(z_{0})$ { (critical value)
. $C(h)$
$z_{0}\in\hat{\mathrm{C}}$ (regular point) , $\{h^{n}(z)\}_{n=1},\ldots$ $z_{0}$
. $F_{\iota}$, ,
$J_{h}=\hat{\mathrm{C}}\backslash F_{h}$ . $F_{h}$ , $J_{h}$ . $h(F_{h})=F_{h}$
$h(J_{1},)=J_{h}$ ( $T’\backslash \ovalbox{\tt\small REJECT}^{\text{ }}$ ) .
$\mathrm{C}_{h}=\{(z, w)\in\hat{\mathrm{C}}^{2}|w=h(z)\}$ , $h$ . $A=\mathrm{C}(\hat{\mathrm{C}})$ ,
$X_{h}=\mathrm{C}(\mathrm{C}_{h})$ . X, ,
$(a\cdot f\cdot b)(x, y)=a(x)f(x, y)b(y)$
A-A module . ,
$(f|g)_{A}(w)= \sum_{z\in h^{-1}(w)}e(z)\overline{f(z,w)}g(z, w)$
$(f|g)_{\Lambda}(w)$ .
Proposition 1. Kajiwava-Watatani $fll$] $(f|g)_{A}(w)$ ( $j$
, $X_{h}$ A full Hilbert $C^{*}$ -bimodule .
$\lambda_{l\iota}^{\Gamma}$ Cuntz-Pimsner $O_{X_{h}}$ $O_{h}$ : $h$
C”- .
, $\mathrm{C}’=\{(z, w)\in\hat{\mathrm{C}}^{2}|w=h(z), z\in J_{h}\}$ , $X_{h}’,$ $O_{h}’$
. $O_{h}$ quotient algebra . , $\llcorner\lceil 11$ ]
.’ $O_{h}=O_{h}(\hat{\mathrm{C}})$ , $O_{h}’=O_{h}(J_{h})$ .
$X_{h}$ ( $X_{h}’$ ) , .





Proposition 3. Kajiwara-Watatani [$l\mathit{1}fh$ . $O_{h}’$ $6^{\tau}imple$, purely
infinite, nuclear $UCT$ class .




$h(z)$ , $z$ (backward orbit) $\{h^{-n}(z)|n=0,12)’\ldots, \}$
. 2 , 2
.
75
Proposition 4. (Beardon $flf$)
1. 2 $\{\infty\}$ , .
$h_{1}(z)=(z-z_{0})^{N}+z_{0}(N\geq 2)$ , $h_{2}(z)=1/(z-z_{0})^{N}+z_{()}(N\geq 2)$ .
$\{z_{0}, \infty\}$ .
2, $h_{1}$ , $z_{0}$ $\{z_{0}\}$ , $\{\infty\}$ $\{\infty\}$ .
3. $h_{2}$ , $z_{0}$ $\{_{\sim 0}7, \infty\}$ . $\infty$ .
4, 1 $\{\infty\}$ , $h_{1}$ .
222
$(K, d)$ . $K$ $\xi$ proper contraction
, $0<c_{1}\leq c_{2}<1$ ,
$c_{1}d(y_{1}\backslash ’ y_{2})\leq d(\xi(y_{1}), \xi(y_{2}))\leq c_{2}d(y_{1}, y_{2})$
$y_{1\backslash }$. $y_{2}\in K$
. $N\geq 2$ , $\gamma,$ $=(\gamma_{1,)}\ldots\gamma_{N})$ $(K,$ $d\lambda \mathit{0}\supset \mathrm{p}\mathrm{r}\mathrm{o}\mathrm{p}\mathrm{e}\mathrm{r}$
contraction . $K$ $\gamma$ , $K= \bigcup_{\iota=}\mathrm{l}\gamma_{i}(K)\text{ }$
. , $K$ $\gamma$ .
$K$ .
$B(\gamma)=$ { $x\in K|x=\gamma_{j}(y)=\gamma_{j’}(y)$ for some $y\in K$ and $j\neq j’$ }
$C(_{\backslash }\gamma)=$ { $y\in K|\gamma_{j}(y)=\gamma_{j’}(y)$ for $j\neq j’$ }
$\tilde{C}(\gamma)=\cup j=1N\gamma_{j}^{-1}(B(\gamma, ))$ .
, $B(\gamma)$ , $C(\gamma)$ ,




Definition 5. $\gamma=\{\gamma_{j}\}_{j=1}^{N}$ , $K$ $V$ .
$\bigcup_{i=1}^{N}\wedge(i(V)\subset V$ , $j\neq j’$ , $\gamma_{j}(V)\cap\gamma_{j’}(V)=\phi$ .
.
$_{-}^{arrow}$ ,





$\mathrm{C}_{\gamma}=\{(x, y)\in K|x=\gamma_{j}(y), j=1, \ldots, N\}$
. $\mathrm{B}$ ( $\langle$ , correspondence . $(x, y)\in \mathrm{C}\gamma$
, $e(x, \prime y)$
$e(x, y)=\#\{j\in\{1, \ldots, N\}|\gamma_{j}(y)=x\}$
. , $\mathrm{C}_{\gamma}$ .
.
Example 2.1. $K=[\mathrm{O}, 1]$ , $\gamma_{1}(y)=\frac{1}{2}y,$ $-/2(y)= \frac{1}{2}(y+1)$ . $K$ $(\gamma_{1}, \gamma_{2})$
. , $B(\gamma)=\phi$ $C(\gamma)=\phi$ .
, $\text{ }$ , Cuntz . KMS state
, [20].
Example 22. $K=[0\backslash 1]$ , $\gamma_{1}(y)=\frac{1}{2}y,$ $\gamma,2(y)=1-\frac{1}{2}y$ . $K=\gamma=(\gamma_{1,2}\gamma_{(})$
, $V=(0,1)$ .
, $B( \gamma)=\{\frac{1}{2}\}$ $C(\gamma)=\{1\}$ .
, , . ,
.
Example 23. $\Omega$ $\mathrm{R}^{2}3$ $c_{1}=(1/2, \sqrt{3}/2)\cdot,$ $c_{2}=(0_{-}0),$ $c_{3}=(1., 0)$
. $c_{1}c_{2}$ $b_{1)}c_{1}c_{3}$ $b_{2},$ $c_{2}c_{3}$ $b_{3}$ . proper
contraction $\tilde{\gamma}_{i}(i=1,2,3^{\cdot})\text{ }$
$\tilde{\gamma}_{1}(x, y)=(\frac{x}{2}+\frac{1}{4},$ $\frac{y}{2}+\frac{\sqrt{3}}{4})$ , $\tilde{\gamma}_{2}(x, y)=(\frac{x}{2},$ $\frac{y}{2})j$ $\tilde{\gamma}_{3}(x, y)=(\frac{x}{2}+\frac{1}{2},$ $\frac{y}{2})$
. $\alpha_{\theta}$ $\theta$ . $\gamma_{1}=\tilde{\gamma}_{1},$ $\gamma_{2}=\alpha_{-2\pi/3}0\tilde{\gamma}_{2},$ $\gamma_{3}=\alpha_{2\pi/3}0\tilde{\gamma}_{3}$
. $S$ , $\gamma=(\gamma_{1}, \gamma_{2}, \gamma_{3})$ . $c_{i}$ $b_{\mathrm{i}}$ ,
$i=1,2,3$ $S$ . $V=S\backslash \{c_{1}, c_{2)}c_{3}\}$ , $\gamma$
. $B(\gamma)=\{b_{1}, b_{2}, b_{3}\}$ $C(\gamma)=\tilde{C}(\gamma)=\{c_{1,}.c_{2}, c_{3}\}\dot{\prime}$ : $\gamma$ ,
$S$ , Sierpinski gasket ,
, .





, $A=\mathrm{C}(K),$ $X_{\gamma}=\mathrm{C}(\mathrm{C}_{\gamma})$ ,
$(a\cdot f\cdot b)(x, y)=a(x)f(x, y)b(y)$ $(f|g)_{A}(y)= \sum_{j=1}^{N}\overline{f(\gamma_{j},(y),?/)}g(\gamma_{i}(y)\prime y)$ .
, . $X_{\gamma}$ $A$ Hilbert $\mathrm{C}^{*}$-bimodule
. X Cuntz-Pimsner $O_{\gamma}$ .
Proposition 7. $Ka\dot{J}iwara$-Watatani[$\mathit{1}\mathit{2}J\gamma$ , $O_{\gamma}$. $s\dot{\iota}m-$
$ple$ , purely infinite, nuclear $UCT$ class .
Proposition 8. $\gamma$ , $I_{X_{\gamma}}$
.
$I_{X}=\{a\in A|a(y)=0, y\in B(\gamma)\}$
Remark 2.1. , .
3Cuntz-Pimsner algebra KMS state
$A$ $\mathrm{C}^{\prime*}$ - $\alpha$ $A$ 1 $A$ state
$\varphi$





$A$ ( $\mathrm{C}^{*}$ - , $X$ Hilbert A-A-t)imodule , $O_{X}$
$\gamma_{l}$ KMS state . X Pinzari-
Watatani-Yonetani [20] .’ , Laca-Neshveyev [17] .)
$O_{X}$ KMS state , $A$ $\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{i}\mathrm{a}\mathrm{i}\urcorner$ state
. $A$ tracial state $O_{X}$ KMS state ‘
[17] $A$ tracial state type ,
. , $A$ tracial state ,
.
, Lemma . $I$ C8- $B$ ,
$\psi$’ $I$ . $\psi$ $B$
, natural extension , $\tilde{\psi}(b)=1\mathrm{i}\mathrm{r}\mathrm{r}1_{\lambda}\psi(be_{\lambda})$
. , $\{e_{\lambda}\}_{\lambda}$ $I$ .
Lemma 9. $B$ $C^{*}$ - , $B=A+I$ . ,
A $C^{*}$ - , . $\varphi$ $A$ state $\psi$ $I$
, $j(\mathit{1})A^{+}$ , $\phi\geq\tilde{\psi},$ $(\mathit{2})A\cap I$ $\phi=\psi$ , $\text{ }$ 2
$B$ state $\rho$ , $\rho|_{A}=\psi,$ $\rho|_{I}I=\varphi$ .
78
, Cuntz-Pimsner ” $\mathrm{A}\mathrm{F}$-part” Lemma .
Lemma 10. (Lemma $\mathit{4}\cdot \mathit{2}(\mathit{2})[\mathit{6}J$) $O_{X}$ ) $\mathcal{F}^{(n-1)}\cap K(X^{\otimes n})=K(X^{\otimes n-1})\cap$
$K(X^{\otimes n})$ .
$X_{\Lambda}$ $(u_{k})_{k=1,2},\ldots$ , .
Theorem 1L $([l7f)O_{X}$ $\beta- KMS$ state $\varphi$ $A$ , - {
$A$ traci $al$ sta $te$ $\tau$ . , $\lambda=e^{\beta}$ .
$\sum_{k=1}^{\infty}\tau((u_{k}|au_{k})_{A})=\lambda\tau(a)$ $(\forall a\in I_{X})$ (1)
$\sum_{k=1}^{\infty}\tau((u_{k}|au_{k})_{A})\leq\lambda\tau(a)$ $(\forall a\in A^{+})$ (2)
, $A$ tracial state $\tau$ (l), (2) , $Ox$ $\beta- KMS$
state $\varphi$ , $A$ $\tau$ . $\varphi$
. , .
Proof. $\varphi$ $O_{X}$ $\beta$-KMS state . $\beta$-KMS f . $a\in A$ ,
$\sum_{k=1}^{n}\varphi(u_{k}^{*}au_{k})=\lambda\sum_{k=1}^{n}\varphi(au_{i}u_{i}^{*})$





. $a\in I_{X}\subset \mathcal{K}(X)$ . $( \sum_{k=1}^{n}\theta_{u_{k},u_{k}})_{n=1}^{\infty}$ $K(X)$
$\backslash$
$\sum_{k=1}\varphi(u_{k}^{*}au_{k})=\lambda\lim_{narrow\infty}\varphi(a\sum_{k=1}\theta_{u_{k},u_{k}})=\lambda\varphi(a)$
. $\tau$ (1), (2) .
$\tau$ (1), (2) $A$ tracial state . (2)
. $n\geq 1$ , $L(X^{\otimes n})$ $\sigma^{n}$
.
$\sigma^{n}(x)=\lambda^{-n}\sum_{(k_{1},\ldots,k_{n})\in \mathrm{N}^{n}}\tau((u_{k_{1}}\otimes\cdots\otimes u_{k_{n}}|xu_{k_{1}}\otimes\cdots\otimes u_{k_{n}})_{A})$
.
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\mbox{\boldmath $\tau$}n=\sigma nlK(X\otimes ) , ,
$\tau^{n}(\theta_{x_{1}\otimes\cdots\otimes x_{n)}y_{1}\otimes\cdots\otimes y_{n}})=\lambda^{-n}\tau((y_{1}\otimes\cdots\otimes y_{n}|x_{1}\otimes\cdots\otimes x_{n})_{A})$
.
$F$ $\mathrm{N}^{n}$
$e_{F}= \sum_{\{k_{1},\cdots,k_{n}\}\in F}$ \mbox{\boldmath $\theta$}uklo..=xuk ’uJslooIo3uk(1
$\{e_{F}\}_{F\mathrm{f}\mathrm{i}\mathrm{n}\mathrm{i}\mathrm{t}\mathrm{e}\mathrm{s}\mathrm{u}\mathrm{b}\mathrm{s}\mathrm{e}\mathrm{t}}$
of $\Lambda^{n}$ $K(X^{\otimes n})$ . $\tau$ natural extension $\tilde{\tau}$ ,
$\tilde{\tau}^{n}(x)=\lim_{F}\tau^{n}(xe_{F})=\sigma^{n}(x)$ .
$n\geq 0\}$ , $F^{(n)}$ state $|\mathrm{J}$ $\{\omega^{r\iota}\}_{n}$ , $\omega^{n}|_{A}=\tau,$ $\omega^{n\neq 1}|_{F^{(_{\mathcal{T}l})}}=\omega^{n}$ ,
$\omega^{n}|_{K(X\otimes n})=\tau^{n}$ .
$\omega^{0}=\tau$ $n\geq 1$ . $0\leq i\leq n$ , state I
$\{\omega^{i}\}$ . $\lceil 1\leq i\leq n$ } , $\omega^{i}|_{K(X\otimes i}$ ) $=\tau^{i}$ $F^{(i-1)}$ -f, $\overline{\tau}^{\mathrm{t}}\leq\omega^{i}$
. Lemma 10 $\mathcal{F}^{(n)}\cap K(X^{\otimes n+1})=K(X^{\otimes n})\cap K(X^{\otimes n+1})$ ,
$x\in K(X^{\otimes n})\cap K(X^{\otimes n+1})$ , $u_{i_{n}}^{*}\cdots u_{i_{1}}xu_{21}\cdots u_{i_{n}}\in A\cap K(X)=I_{X}$ $\mathrm{t}^{f}\mp(1)$
$\grave{\prime}$
$\tau^{n+1}(x)=\lambda^{-n-1}\sum_{(i_{1},\cdots,\iota_{n},i_{n+1})\in \mathrm{N}^{n+1}}\tau(u_{i_{narrow 1}}^{*}u_{i_{\iota_{n}}}^{*}\cdots u_{i_{1}}^{*}xu_{i_{1}}. . u_{i_{n}}u_{i_{7l+1}})$
$= \lambda^{-n}\sum_{(i_{1},\cdots,i_{n})\in \mathrm{N}^{n}}\tau(u_{i_{l}n}^{*}\cdots u_{i_{1}}^{*}xu_{i_{1}}\cdots u_{i_{n}})$
$=\tau^{n}(x)=\omega^{n}(x)$ .
$\acute{4}^{t_{-}\exists}\triangleleft$ .
, (2) $x\in \mathcal{F}^{(r\iota)^{+}}$ .
$\overline{\tau}^{n+1}(x)=\lambda^{-- n-1}\sum_{(\mathrm{i}_{1},\ldots,i_{n}.i_{n+1})\in \mathrm{N}^{narrow \mathrm{J}}}\tau(u_{\mathrm{i}_{n+1}}^{*}u_{\mathrm{i}_{\Omega}}^{*}\cdots u_{\iota_{1}}^{*}.xu_{i_{1}} . . u_{i_{\mathrm{n}}}u_{\mathrm{i}_{\mathrm{n}+[perp]}})$
$\leq\lambda^{-\cdot,\iota}\sum_{(\mathrm{i}_{1},\ldots,i_{n})\in \mathrm{N}^{narrow 1}}\tau(u_{i_{\mathrm{n}}}^{*} . . u_{\iota_{1}}^{*}xu_{i_{1}}\cdots u_{i_{n}})$
$=\tilde{\tau}^{n}(x)$ .
.
$x\in F^{(n)}$ $y\in F^{(n-1)}$ $z\in K(X^{\otimes n})$ $x=y+z$ $\langle$ .
. $\tilde{\tau}^{n}(y^{*}y_{J}^{\backslash }\leq\omega^{n}(y^{*}y)$ . – , $y^{*}z+z^{*}y+z^{*}z\in K(X^{\otimes n})$ .
80









. Lemma 9 $F^{(n+2)}$ state $\omega^{n+1}$ , $\omega^{n+1}|_{F^{(n)}}=$
$\omega^{n}$ ’ $\omega^{n+1}|_{K(X\otimes n+1}$ )
$=\tau^{n\tau- 1}$ . ) $\tilde{\tau}^{narrow 1}|_{F^{(n)}}\leq\omega^{n\dagger 1}$ .
, $F^{(n)}$ state $\omega^{n}$ , $\omega^{n+1}|_{\mathcal{F}}(\mathrm{n})=\omega^{n}$ \mbox{\boldmath $\omega$}nIK(X\otimes $=\tau^{n}$
. $x\in F^{(n)}$ $\omega(x)=\omega^{n}$ , $\mathcal{F}_{X}$ state $\omega$ .
, $K(X^{\otimes n})$ . $\omega$
.
$x,$ $y$ $m$ $\gamma_{t}(x)=e^{imt}x$ ,
$\omega(xy^{*})=\lambda^{m}\omega(y^{*}x)$ . $m=0$ , $\omega$ ace
. , $m=1$ , $\omega$ $O_{X}$ $\beta$-KMS
state $\omega\circ E$ .
4 Ruell-Perron-Frobenius




, $f\iota(z)=Z_{)}^{n}n\geq 2$ . .,




0 $0 \leq x\leq\frac{L}{2i}$ .
, $L$ . , $r_{0}(x)=0$ $r_{i}(x)\leq r_{i+1}(x)$
$\ovalbox{\tt\small REJECT}$
$v_{i}(x)=(r_{i}(x1, -r_{i-1}(x))^{1/2}$
, $\sum_{i=1}^{\infty}v(0)^{2}=0$ . , $\delta>0$ $N_{0}$
, $N\geq N_{0}$ , $\sum_{i=1}v_{i}(x)^{2}=1$ . , $1\leq p\leq n-1$
, $\mathrm{C}\backslash \{0\}$ $\xi_{p}(z)$
$\xi_{p}(z)=\frac{1}{\sqrt{n}}(\frac{z}{|z|})^{p}$
.
, $i\geq 1,1\leq p\leq n-1$ ,
$u_{1[perp](n-1)(i-1)+p}(z, z^{n})=\xi_{p}(z)v_{i}(.|z|)$ ,
$\langle$ . , $\mathrm{C}$ . $M$ , , $(z, z^{7\downarrow})=$
$\sum_{k=1}^{M}u_{k}(u_{k}|f)_{A}(z, z^{n})$ : $f$ { $\langle$ . $z\neq 0$ $z=0$
.
$z\neq 0$ . : $M$ $f_{M}(z, z^{n})=f(z, z^{n})$
$u_{k}$ $v_{i}$ , $v_{i}(z)$ $i$ 0
, $N$ , $fvI\geq\tilde{M}=1+(n-1)N$ ,
$f_{M}(z, z^{n}) \backslash =\sum_{k=1}u_{k}(u_{k}|f)_{A}(z, z^{n})$
$=u_{1}(u_{1}|f)_{A}(z, z^{n})$
$+ \sum_{i=1}^{N}\sum_{p=1}^{n-1}u_{1+(n-1)(i-1)p}\ovalbox{\tt\small REJECT}(z, z^{\tau\iota})\sum_{-,771\sim}\overline{u_{1}(n-1)(\iota-1)+p(+\tilde{z},z^{n})}f\cdot(\tilde{z}, z^{n})=z^{n}$
$= \frac{1}{n}\sum_{j=0}^{n-1}f(\omega^{j}z_{\backslash }z^{n})+\frac{1}{n}\sum_{i=1}^{N}\sum_{p=1}^{n-1}\sum_{j=\mathrm{t})}^{r\iota-1}(\overline{\omega}^{p})^{j}v_{i}(|z|)^{2}f\cdot(\omega^{j}Z_{)}Z^{n})$
$= \frac{1}{n}\sum_{j=0}^{7\mathrm{L}-1}(1+\sum_{p=1}^{n-1}\sum_{i=1}^{N}v_{i}(|z|)^{2}(\overline{\omega}^{j})^{p})f(\omega^{j}z, z^{71})$
$= \frac{1}{n}nf(z, z^{n})+\sum_{j=1}^{n-1}(1+\sum_{p=1}^{n-1}(\overline{\omega}^{j})^{p})f(\omega^{j}z, z^{n})$
$=f(z, z^{71})$ .
. , $1\leq j\leq n-1$ $\overline{\omega}^{j}$ 1 $n$ , $1\leq p\leq n-1$
$\sum_{p=1}^{n-1}(\overline{\omega}^{j})^{p}+1=0$ .
$z=0$ . $f$. , $\epsilon’>0$
. $\delta>0$ , $|z|<\delta$
$|f(z, z^{n})-f(0,0)|<\epsilon’$
82
( . $1\leq n’\leq n-1$ , $M=1+(n-1)(N-1)+n’$ :
$|z|<\delta$ .
$f_{M}(z, z^{n})= \frac{1}{n}\sum_{j=0}^{n-1}f(\omega^{j}z, z^{n})+\frac{1}{n}\sum_{i=1}^{N}\sum_{p=1}^{n-1}\sum_{j=0}^{n-1}(\overline{\omega}^{p})^{j}f(\omega^{j}z, z^{n})v_{i}(|z|)^{2}$






$+ \frac{1}{n}\sum_{i=1}^{N}\sum_{p=1}^{r\iota-1}\sum_{j=0}^{n-1}|f(z, z^{n})-f(0,0)|v_{i}(|z|)^{2}+\frac{1}{n}\sum_{p=1}^{n’}\sum_{j=0}^{n-1}|f(z, z^{n})-f(0,0)|v_{N1}(+|z|)^{2}$
$\leq\epsilon’+\in \mathrm{i}’+0+(n-1)\epsilon’\sum_{i=1}^{N+1}v_{i}(|z|)^{2}$
$\leq(n+1)\epsilon’$
. , $\overline{\omega}^{p}$ 1 $n$ , $\sum_{j=0}^{n-1}(\overline{\omega}^{p})^{j}=0$
. $p,$ $j$ . , $\sum_{i=1}^{N+1}v_{i}(|z|)^{2}\leq 1$
$\mathfrak{h}\mathrm{a}$ . $\epsilon’$ $=(1/(n+1))\epsilon$ , $z\in \mathrm{C}$ .J
$|f_{\Lambda I}.(z, z^{7\iota})-f(z, z^{n})|<\epsilon$ .
, $a\in B(h),$ $b=h(a)\in C(h)$ . $U,$ $V$ $a_{\dot{\mathit{1}}}b$ $h(\overline{U})=\overline{V}_{:}\phi_{1}$ ,
$\phi_{2}$
$\overline{U},$ $V$ $0\in\hat{\mathrm{C}}$ $\tilde{U},\tilde{V}$ $\phi_{2}\circ h\circ\phi_{1}^{-1}(z)=z^{n}$
. $\mathrm{C}_{V}=\{(z, w)|w=h(z), z\in\overline{U}, w\in\overline{V}\}$ , $X_{V}=\mathrm{C}(\mathrm{C}_{V})$
. $\{u_{k}\}_{k=1}^{\infty}$ $h(z)=z^{n}$ )






, $\{\tilde{u}_{k}\}_{k=1}^{\infty}$ $X_{V}$ .
$b\in C(h)$ $h^{-1}(b)=\{a_{1}, a_{2}, \cdot\cdot\iota, a_{m}\}$ . $V$ $b$
, $a_{i}$ $U_{i}$ $h(U_{i})=V$ , $h|_{\overline{U_{\iota}}}$ $z^{n}$
. $\mathrm{C}_{V}=\{(z, h(_{\sim}^{\sim}’))|h(z)\in\overline{V}\}$ $\mathrm{C}_{V}^{i}=\{(z, h(z))|z\in\overline{U}_{i}\}$
, $\mathrm{C}_{V}$ $\mathrm{C}_{V}^{i}(i=1, \ldots, m)$ . $A^{V}=\mathrm{C}(\overline{V}))$
$X_{V}^{i}=\mathrm{C}(\mathrm{C}^{i})$ : $(X_{V})_{A_{V}}=\oplus_{i=1}^{n\iota}(X_{V}^{i})_{A_{V}}$ , $(X_{V}^{i})_{A_{V}}$
Hilbert $\mathrm{C}$ ‘-module ( ) .
, .
, . $C(h)=$
$\{b_{1}, b_{2)}\cdots, b_{s}\}$ , $b_{i}$ $V_{i}$ $i\neq j$ $\overline{V}_{i}\cap\overline{V}_{j}=\phi$ .
$X_{V_{l}}$ . , b $W_{i}$ $W_{i}\subset V_{i}$
. $V_{0}= \hat{\mathrm{C}}\backslash \bigcup_{i=1}^{s}W_{i}$ $\langle$ $\{V_{0}\eta V_{1}, \cdots, V_{s}\}$ $\hat{\mathrm{C}}$
, $V_{0}$ , . $(u_{j}^{i})_{j\in\Lambda^{i}}$ $X_{V_{?}}$
. , $\{\psi_{i}\}_{x=0}^{s}$ $\{V_{i}\}_{i}$ .
$f\in X$ , $\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}(f\cdot\psi_{i})\subset V_{l}$ .
(A $\psi_{i}$ )
$(z, h(z))= \sum_{j\in\Lambda^{?}}u_{j}^{i}(u_{j}^{i}|f\cdot\psi_{i})_{A}(z, h(z))$
. $\tilde{u}_{j}^{i}(z, h(z))=u_{j}^{i}(z, h(z))\psi_{i}(z, h(z))$ $\langle$ .






$=\{(i, j)|0\leq i\leq s, j\in\Lambda^{i}\}$ .
Theorem 12. $h$ $\hat{\mathrm{C}}$ , ,
$(u_{k}^{i})$ ,$j$ ) $\in\Lambda$ , $(X_{h})_{A}$ , ,
.
. . $K_{1}$ $K_{2}$ , $n$ , $\gamma_{i}$
$(i=1, \cdots, n)$ $K_{1}$ $K_{2}$ proper contraction . $n\geq 2$ ,
$c\in K_{1}$ $\wedge(1(c)=,$ $\cdots,$ $=\gamma_{n}(c)$ , $y\in K_{1}$
$\gamma_{i}$ . , $h(z)=z^{n}$
.
$\mathrm{C}=\{(\gamma_{i}(y), y)^{1_{1}}y\in K_{i}, i=1, \ldots, n\}$ , $A=\mathrm{C}(K_{1}),$ $X=\mathrm{C}(\mathrm{C})$ . $A$
modtzle $X$ . $n=1$ ., $u_{1}(x, y)=1$ 1
. $n\geq 2$ . $f\iota(z)=z^{n}$ $r_{i}(x)$ , $1\leq i,$ $1\leq l\leq n-1$
,
$u_{1}(x, y)= \frac{1}{\sqrt{7l}}$
$u_{1_{\mathrm{T}}(n-1)(\mathrm{i}-1)+l}( \gamma_{j}(y), y)=\frac{1}{\sqrt{r\iota}}\omega^{lj}v_{i}(d(y)c))$ ,
$(u_{k})_{k_{-}^{-}1}^{\infty}$ . $h(z)=z^{n}$ , $(u_{k})_{k=1}^{\infty}$
. ,
, $\mathrm{C}=\{(\gamma_{\acute{j}}(y), y)|y\in K, j=1, \ldots, n\}$
, X .
, Ruell-Perron-Frobenius








Proposition 13. Hilbert $C^{*}$ -bimodule $X_{h}$
, $(u_{k})_{k=1}^{\infty}$ . ,$\cdot$ $a\in A$ ,
$\sum_{k=1}^{\infty}(u_{k}|au_{k})_{A}(y)=\tilde{a}(y)$
. , $a\in A^{+}$ , $a$
, .
Proof. , $h(z)=z^{n}$ ,
, .
$n=1$ , $u_{1}(z, z)=1$ , $(u_{1}|au_{1})_{A}(,w)=a(w)$ . $n\geq 2$ .
$\sum_{k=1}^{\infty}(u_{k}|au_{k})_{A}(w)$
$= \sum_{k=1}^{\infty}\sum_{z\in h^{-1}(w)}e(z)\overline{u_{k}(z,w)}a(z)u_{k}(z, w)$
$= \sum_{k=1}^{\infty}\sum_{z\in h^{-1}(w)}e(z)|u_{k}(z, w)|^{2}a(z)$
$= \sum_{z\in h^{-1}(w)}e(z)|u_{1}(z, w)|^{2}a(z)+\sum_{k=2}\sum_{z\in h^{-1}(w)}e(z)|u_{k}(z, w)|^{2}a(z)$
$z=0$ , $e(z)=n$ , $k\geq 2$ $u_{k}(z, w)=0$ , $n\cdot(1/n)a(0)=$






.) $\tilde{a}(w)$ . , $z=0$ 2
0 : $1/n$ . , $z=0$
.
$h(z)=z^{n}(n\geq 1)$ ,
. . $c\in C(h)$ $h^{-1},(c)=\{b_{1}, \cdots, b_{m}\}$




Proposition , $O_{X}$ $\beta$-KMS state $K$
, . , $K$
$\mu$
$A$ $\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{e}$ $\tau^{\mu}$ $\text{ }$ . , $A$ $\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{e}$ ,
$K$ , ,
.
Theorem 14. $h$ , $\hat{\mathrm{C}}$ Hdbert
$C^{*}$ -bimodule $X_{h}$ Cuntz-Pimser $O_{h}$ . $\varphi$ $O_{h}$ $\beta- KMS$ state
, , $\varphi$ $A=\hat{\mathrm{C}}$ $\hat{\mathrm{C}}$ Borel $\mu$
(3), (4)
$\tau^{\mu}(\tilde{a})=\lambda\tau(a)$ $(a|_{B(h)}=0)$ (3)
$\tau^{\mu}(\tilde{a})\leq\lambda\tau(a)$ $(a\in A^{+})$ (4).
, $\lambda=e^{\beta}$ .
, $\hat{\mathrm{C}}$ $\mu$ (3), (4) , $O_{h}$ $\beta- KMS$
sta $te$ $\varphi$ , $\varphi|_{A}=\tau^{l^{4}}$ .
$P7^{\cdot}C)of\cdot$. $I_{X}=$ { $f\in A|f(z)=0$ for $z\in B(h))$ } :Proposition 13
, .
Remark 4.1. { (3) ,
$\sum_{j=1}^{N}\tau^{\mu}(\gamma_{J}^{*}(a))=\lambda\tau^{\mu}(a)$
. , $h$ section ,
.
$\lambda\geq 1$ , $a\in C(K)$
$\overline{F}(a)=\frac{1}{\lambda}\sum_{z\in h^{-1}(w)}a(z)$
. EnomotO-Fujii-Watatani [4], MatsumotO-Watatani-
Yoshida [18]. Exel [2], [3] , KMS state $\tilde{F}^{*}$ 1
. $F$ $A$ $A$ C-
. . , $\tilde{a}$ , $F$ $A$ $A$
. ,
$F( \mu)(a)=\frac{1}{\lambda}\mu(\tilde{a})$
, $A^{*}$ $A^{*}$ . , KMS state
$F$ 1 -.
: .
, Laca-Neshveyev [17] . KMS state type . $O_{X}$
$\beta$-KMS statc! $A$ tacial state $\tau$
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1. $\tau_{0}$ ( $A$ $\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{e}$) $\tau=\sum_{i=0}^{\infty}F^{i}(\tau_{0})$ finite type .
2. $F(\tau)=\tau$ , inifinite type .




, , $\tilde{F}$ . ,
1 ,




$A$ 2 . ,
$\mu$ ,
.
Proposition 15. $\mu$ $\hat{\mathrm{C}}$ (.3) , $B(h)$
$C(h)$ , (3) $a\in A$ .
Proof. $\mu$ . $a\in A^{+}$ , $B(h)$ 0
$a\text{ }\in A^{+}$ $z\not\in B(h)$ $a_{n}(z)$ a(
. , $\mu$ $B(h),$ $C(h)$
$\lim_{narrow\infty}\tau^{\mu}(a_{n})=\tau^{\mu}(a)$ $\lim_{narrow\infty}\tau^{\mu}(\tilde{a}_{n})=\tau^{l^{\chi}}(\tilde{a})$
.
, $\mu$ , (3) $\tilde{F}$ ,
$\overline{F}(a)(w)=\frac{1}{\lambda}\sum_{z\in h^{-1}(w)}e(z)a(w)$
.
Remark 5.1. , Proposition $C(h)$ , )
, $\tilde{C}(\gamma)$ . , $(\gamma_{1}\backslash ’\ldots, \gamma_{N})$
section . 1 $x$ , $j$ ,
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Lemma 16. $\mu$ (3) $B(h)$ $C(h)$
. $\lambda=N(\beta=\log N)$ .
Proof. (3) $a\in A$ , $a=I$ :
$\lambda=N$ .
, Lemma , $\lambda>N$ $\mu$ (3) , $B(h)$
$C(h)$ 0 $\mu=0$ . , .
$\lambda=\mathrm{N}$
$\mu$ $B(h))C(h)$ . Lyubich [16]
. $||\cdots||_{K}$ , $K$ .
Proposition 17. (Lyubi $ch$ $fl\theta J$) $\hat{\mathrm{C}}$ -\llcorner \uparrow $\mu^{L}$ $T\mp$
. $K\subset\hat{\mathrm{C}}$ $h$ , $a\in A=\mathrm{C}(\hat{\mathrm{C}})$
$j$
$\lim_{marrow\infty}||\overline{F}a-\int_{\hat{\mathrm{C}}}a(z)d\mu^{L}(z)||_{K}=0$
. , $l^{l^{l}’}$ $\overline{F}^{*}$ , $h$
$7\circ$ .
Remark $\overline{\mathrm{o}}.2$ . ) Lyubich . ,
.
Proposition 18. $\lambda=N$ , $(\hat{\mathrm{C}}, h)$ $h$
. $\hat{\mathrm{C}}$ $\mu$ (3) , $B(h),$ $C(h)$
, $Lyub_{i},\cdot ch$ $\mu^{L}$ $f\mathrm{e}$ .







. Lyubich (Proposition 17) , 1 0
. , $||\tilde{F}^{m}(a)||$ $m$ , 2 , $K$
$m$ . , $\mu=\mu^{L}$
$|_{\sqrt}\mathrm{a}$ . $\square$
Proposition 19. ( ) Lyubich .
$\mathrm{A}_{\mathrm{p}\mathrm{p}}$ , [21] , .
, $(\hat{\mathrm{C}}, h, \mu^{L})$ $N$-Bernuilli shift [8] .
. .
Proposition 20. Lyubich , $\log N- Kl\downarrow lS$ state .
, , $\chi_{\{z\}}.\cdot$ 1 $\{z\}$
$c_{\mu}(z)=\mu(\{z\})=\tau^{\mu}(\chi_{\{z\}})$ $\langle$ . , $\mu$ $z$
(3), (4) ) .
Proposition 21. $z\not\in B(h)$ , $c_{\mu},(h(z))=\lambda c_{\mathrm{J}},(z)$ $\text{ }$ . $z\in B(h)$
, $c_{\mu}(h(z))\leq\lambda c_{\mu}(z)$ .
Proof. (3) a=\chi } ,
, $c_{\mu}(h(z))=\lambda c_{\mu}(z)$ . , 1 0 . (4)
, a=\chi } , $c_{\mu}(h(z))\leq\lambda c_{\mu}(z)$ .
, .
Remark 53, , $x\in I\zeta$ $\gamma^{-1}=\{y_{1}, \ldots, /\iota,)\}$
( , $x\not\in B(\gamma)$ $c_{\mu}(y_{1})+\cdots+c_{l^{A}}\sqrt(y_{p})=\lambda c_{\mu}^{1}(x)$ ,
$x\in B(\gamma)$ , $c_{\mu}(y_{1})+^{\mathrm{I}}\cdots+c_{\mu}(\uparrow/p)\leq\lambda(j(\mu x)$ . , $x\in B(\gamma)$
., $C(\gamma)$ , $\tilde{C}(\gamma)$ .
Proposition 22. $h$ . $\mu$, (3), (4) $\hat{\mathrm{C}}$
. 2 $h$ , $c_{\mu}(z)>0$ : $\lambda>N$
.
Proof. $z$ $h$ , 2 $O^{-}(z)$ $w$ , $f\iota^{-i}(w)$
$N^{i}$ . , $B(h),$ $C(h)$
, $O^{-}(z)$ $B(h)$ .
, Proposition 21 . $\lambda>N$
.
Theorem 23. $\lambda=N$ . $h$ , $KMS$-state
, $\varphi^{L}$ ( .
Remark 54, [11] , ,
$\mathrm{C}^{*}$ - KMS state Lyubich
. , .
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$Remar\cdot k5.5$ . , Lyubich Huchinson
. , .
Proposition 24. $(K, \gamma)$ , Huchinson
4 $\lambda=N$ $KMS$ state .
$\lambda>N$ . $z$ ,
, $C(l\iota)$ $B(h)$ , .
$B(h)$ $C(h)$ , $B(h)$
, $C(h)$ 0 ,
KMS state . , $B(h)\backslash$
$C(h)$ .
$\mu$ . $\lambda>N$ . $B(h)$ $z$ $\delta_{z}$
$\mu_{z}’=\sum_{i=0}^{\mathrm{o}\mathrm{c}}\frac{1}{\lambda^{1}}\sum_{w\in h^{-i}(z)}(\delta_{w})$ , $\lambda$
. $\mu_{z}’$ $\mu^{\{z\}}$ $B(h)=\{z_{1}, \ldots, z_{p}\}$ .
Proposition 25. $l^{l^{\{z_{\mathit{3}}\}}}$ (3), (4)
$P_{7^{\backslash }}oof$. $a\in \mathrm{C}$ .
$\mu_{z_{j}}’(a)=\sum_{-0}^{\infty}\frac{1}{\lambda^{i}}\sum_{(i- z_{g\grave{J}}- w\in h^{-1}}a(w)$
$\frac{1}{\lambda}\mu_{z_{J}}’(\tilde{a})=\sum_{\mathrm{i}=0}^{\infty}\frac{1}{\lambda^{i+1}}\sum_{(w\in h^{-1}z_{j})w’\in h^{-1}}\sum_{(w)}a(w’)$
$= \sum_{i=1}^{\infty}\frac{1}{\lambda^{i}}\sum_{w\in h^{-l}(z_{j})}a(u’)$
$a(z_{j})=0$ $l^{4_{z_{J}}’}$ $(\tilde{a})$ $=\lambda\mu_{z_{j}}’(a)$ : $a\geq 0$ , $\mu_{z_{\mathrm{j}}}’(\tilde{a})$ $\leq\lambda\mu_{z_{j}}’(a)$ .
Proposition 26. $\lambda>N$ , $\hat{\mathrm{C}}$ $\mu$ (3), (4)
$\{\mu^{\{z_{\iota}\}},, (i=1, \ldots.p’)\}$ .
Proof. $B(h)$ .
, , . $B(h)$
$z_{l}$ $z_{j}$ , $h^{m}(z_{\mathrm{i}})=z_{j},$ $(m\geq 1)$ , $h^{l}(z_{i})\neq B(h),$ $1\leq l\leq m-1$
, $z_{j}$ $z_{i}$ $B(h)$ .
, . , 2
. , $B(h)$ $B(h)$ .
$\hat{\mathrm{C}}$
$lx$ (3), (4) . $z_{j}\in B(h)$
, $h(z)=z_{j}$ $\mathrm{A}^{\mathrm{a}}$ , $c_{\mu}(z)<\lambda c_{\mu}(z_{j})$ . $z_{j}\in B(h)$
\mu } , $z_{j}$ .
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, $\mu$ $\{\mu^{\{z_{i}\}}\}(i=1, \ldots,p)$ , $B(h)$
. 1 $z_{k}\in B(h)$
, $\mu-\mu^{\{z_{k}\}}$ , $B(h),$ $C(h)$ .
$\lambda>N$ , $\mu-\mu\{z_{k}\}=0$ , . $p$ .
, $z_{k}$ . ,
( . , $\mu-(c_{\mu}(z_{k})-(1/\lambda)c_{\mu}(h(z_{k})))\mu^{\{z_{k}\}}$
(3), (4) , $p-1$ .
, , 5 1 , 2
, , $\mu-(c_{\mu}(z_{k})\mu^{z_{k}}$
(3), (4) , $p-1$ .
.
$\{\mu^{\{z_{i}\}}\}(i=1, \ldots,p)$ , $A$
(3), (4) .
$z\in B(h)$ , $\mu^{\{z\}}$ ( $O_{h}$ $\log\lambda$-KMS state $\varphi^{\{z\}}$
$z\in B(h)$ (1 , finite type .
$h$ , KMS-state .
, , $\lambda<N$ .
2 , 2 ,
.
2 . 2 . $f\iota(z)=z^{N}(N\geq 2)$ .
0 $\infty$ , {0} $\{\infty\}$ .
Proposition 27. $h(z)=z^{N}(N\geq 2)$ , $\mu^{\{0\}}=\delta_{0}$ $\mu^{\{\infty\}}=\delta_{\infty}$
$\lambda\geq 1$ ( 1Og $\lambda- KMS$ state . $\lambda=1$ $ir\iota finite$ type
, $\lambda>1$ ( ( finitc typc .
Proof
$\cdot$
. (3) . (4) $c_{\mu}(0)\leq\lambda c_{\mu}(0)$ , $\lambda\geq 1$
. $\lambda=1$ (4) , $\lambda>1$
. $\infty$ .
2 , . $h(z)=1/z^{N}(N\geq 2)$ ,
0, $\infty$ , $h^{-1}(\infty)=\{0\},$ $h^{-1}(0)=\{\infty\}$ .
Proposition 28. $h(z)=1/z^{n}(n\geq 2)$ . $\lambda\geq 1$ }$-\wedge$




, $O_{h}$ $KMS$-state $\varphi^{\lambda,1},$ $\varphi^{\lambda,2}$ ,
$\log\lambda- KMS$ state $j\delta_{0},$ $\delta_{\infty}$
. , $\lambda=1$ inifinite t.ype 2
1 .
Proof. (4) ( , $c_{\mu}(0)\leq\lambda c_{\mu}(\infty)$ , $c_{\mu}(\infty)\leq\lambda c_{\mu}(0)$ .
$c_{\mu}(0)+c_{\mu}(\infty)=1$ , .
1 . $h(z)=z^{N}+1(N\geq 2)$ , $\{\infty\}$ .
0 .
Proposition 29. $h(z)=z^{N}+1(n\geq 2)$ , $\lambda\geq 1$ ($\}$ , $\mu^{\{\infty\}}=\delta_{\infty}$
$\log\lambda- KMS$ state $\varphi^{\{\infty\}}$ . $\lambda=1$ infinite $t_{/}ype$ : $\lambda>1$
finite t $ype$ .
Theorem 30. $h(z)$ $\sigma-$
$KMS$-state , . , $\lambda=e^{\beta}$
1. . $\lambda=N$ , Lyubi $ch$ $KMS$ stafe
$\varphi^{L}$ . $\lambda>N$ , $\{_{-}\varphi^{\{z\}}|z\in B(h)\}$ . $1\leq\beta<N$
, $KMS$ state .
2. 1 2 , $1\leq\lambda<N$ .’ KMS-stafe
$\varphi^{\{z\}}$ 1 . $\lambda=N$ , $\varphi^{L}$ $\varphi^{\{}z$ } . $\lambda>N$
, $\{\varphi^{\{z\}}|z\in B(h)\}$ . , $\varphi^{\{z\}}$ $\lambda=1$ inifinite
t $ype$ $\lambda>1$ finite type .
3. 2 $z_{1}z_{2}$ , $1\leq\lambda<N$ , $\varphi^{\{z_{1}\}}$
$\acute{\dot{\Psi}}\{z_{2}\}$ $\lambda=N$ , $\varphi^{L},$ $\varphi^{\{z_{1}\}},$ $\varphi^{\{z_{2}\}}$ . $\lambda>N$
( , $\varphi^{\{z_{1}\}}$ $\varphi^{\{z_{2}\}}$ .
4. 2 . $1\leq\lambda<N$ $\varphi^{\lambda,1}$ $\varphi^{\lambda,2}$




, , ( ) , KMS state
. C’-algebra ,





. , . $\lambda<N$ KMS state




1 $h(z)=z^{3}$ . 2 . $\mu^{\{0\}}=\delta_{0}$ ,
$\mu^{\{\infty\}}=\delta_{\infty}$ . $\mu^{\{0\}},$ $\mu^{\{\infty\}}$ $O_{h}$ KIVIS state $\varphi^{\{0\}},$ $\varphi^{\{\infty\}}$ ! .
Proposition 31. $h(z)=z^{3}$ $O_{h}$ $KMS$ state .
1. $\lambda=1$ ( , $\varphi^{\{0\}},$ $\varphi^{\{\infty\}}$ , infinite type.
2. $1<\lambda_{j}\lambda\neq 3$ , $\varphi_{f}^{\{0\}}\varphi^{\{\infty\}}$ , $f\dot{r}\iota ite$ type.
3. $\lambda=3$ , $\varphi^{L}$ $\varphi^{\{0\}},$ $\varphi^{\{\infty\}}$ . $\varphi^{L}$




$\langle$ . $\mu^{i}$ $O_{h}$ KMS states $\varphi^{i}$ .
Proposition 32. $h(z)=1/z^{3}$ $O_{h}$ $KMS$ state .
1. $\lambda=1$ ( , $\varphi^{1}=\varphi^{2}$ ( , $K\mathrm{J}/IS$ state —- infinite type.
2. $1<\lambda,$ $\lambda\neq 3$ $f$ $\varphi^{1}$ $\varphi^{2}$ , ( fini $te$ type.
3. $\lambda=3$ , $\varphi^{L}’,$ $\varphi^{1}$ $\varphi^{2}$ . $\varphi^{L}$
ir\iota finite type . $\dot{(}\rho^{L},$ $\varphi^{1}$ $fi_{7}\iota it$ typc .
$\infty$ , .
3 $h(z)=z^{2}+1$ . $\{\infty\}$ . $\{0, \infty\}$ . $\varphi^{\{\propto\}}$ 1
. $\varphi_{\{0\}}$ , 0 .
Proposition 33. $h(z)=z^{2}+1$ $O_{h}$ $KMS$ state .
1. $\lambda=1$ , $\varphi^{\{\infty\}}$ , infinite type .
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2. $1\leq\lambda<2$ , $\varphi^{\{\infty\}}$ finite type .
3. $\lambda=2$
$f$
$\varphi^{L},$ $\varphi^{\{\infty\}}$ . $\varphi^{L}$ infinite $t\mathrm{t}/pe$ $\varphi^{\{\infty\}}$ finite
type .
4. $\lambda>2$ , $\varphi^{\{\infty\}}$ $\varphi^{\{0\}}$ , finite type .
. $\lambda>N$ .
$|$ 4 $l_{l}(z)=(1/18)z^{3}-(1/2)z^{2}+6$ . $B(h)=\{0,6, \infty\}$ , $\{\infty\}$ .
$e(0)=e(6)=2$ , $h(0)=6$ , $h(6)=0$ 4 $\mathrm{a}$ . $\mathrm{C}(\{0,6\})$
tracial state , $\mu^{c_{1},c_{2}}=c_{1}\delta_{0}+c_{2}\mathit{6}_{6}(c_{i}\geq 0)$ , .’ $c_{1}$ $c_{2}$ $\lambda$
$(\mu^{\lambda,1})$ $1/\lambda$ $(\mu^{\lambda,2})$ . $c_{i}$ 1
, $\varphi^{\lambda,i}$ KMS state
Proposition 34. $l\iota(z)=(1/18)z^{3}-(1/2)z^{2}+6$ $O_{h}$ $\lambda>3$
$K\Lambda[_{1}g\backslash \backslash f,\cap(xt\mathrm{r}.)$ .
$\varphi^{\{\infty\}},$ $\varphi^{\{\lambda,1\}},$ $\varphi^{\{\lambda,2\}}$ , finite fype .
4 $h(z)=z^{2}(z-1)^{2}+1$ . , , 0, 1, 1/2
. 2 . $h(0)=1,$ $h(1)=1$ , 1/2
.
Proposition 35. $h(z)=z^{2}(z-1)+1$ $O_{h}$ $\lambda>4$
$\{\infty\}$ $KMS$ state $\varphi^{\{1/2\}}f\varphi^{\{1\}},$ $\varphi^{\{0\}}$ .
1. $\varphi^{\{[perp]/2\}}$ $\varphi^{\{1\}}$ 1/2 1 $1/\lambda^{i}$
. 1 .




1 , $\mathrm{C}^{*}$ 2 Cuntz algebra [20]
:KMS state , $\lambda=2$ :Huchinson
$\mathrm{m}\mathrm{e}\mathrm{a}$’sure .
2 , 1 , 2 Cuntz , O
.
Proposition 36. 2 $KMS$ state .
1. $\lambda=2$ , $\varphi^{H}$ , infinite type .
2. $\lambda>2$ , $\varphi^{\{1/2\}}$ , finit type .
95
$\backslash \vee-7^{\grave{\overline{\backslash }}}$ ,
$\varphi^{\{1/2\}}=\frac{\lambda-1}{\lambda}\sum_{i=0}^{\infty}\frac{1}{\lambda^{i}}\sum_{j_{1},\ldots,j_{\mathrm{z}}\in\{1,2\}}\delta_{\gamma_{g_{\mathrm{i}}}\cdots\gamma_{\mathcal{J}1}(1/2)}$
.
$K=[0,1]$ $\gamma$ , $\lambda=N$ $\varphi^{H}$ ,
$\lambda>N$ ,
$\varphi^{\{x\}}=\frac{\lambda-N}{\lambda}\sum_{i=0}^{\infty}\frac{1}{\lambda^{i}}\sum_{j_{1},\ldots\prime j_{i}\in\{1,\ldots,N\}}\delta_{\gamma_{j_{\mathrm{t}}}\cdots\gamma_{j_{1}}(x)}$
, $\{\varphi^{\{x\}}|x\in B(\gamma)\}$ $\log\lambda$-KMS state , finite type .
3 Sierpinski gasket . : $O_{3}$
, KMS state . 3 . $B(\gamma)=\{b_{1}, b_{2}, b_{3}\}$
( , ) . $\lambda>3$ ,
$\varphi^{\{b_{k}\}}=\frac{\lambda-3}{\lambda}\sum_{i=0}^{\infty}\frac{1}{\lambda^{i}}\sum_{j_{1,}\ldots,j_{l}\in\{1,2,3\}}\delta_{\gamma_{j_{\mathrm{t}}}\cdots\gamma_{\eta_{1}}(b\kappa_{\neg})}$
Proposition 37. $O_{s}$ $\log\lambda- KMS$ state .
1. $\lambda<3$ , $KMS$ state .
2. $\lambda=3$ ( , $\varphi^{H}$ :inifnitc type .
3. $\lambda>3$ , $\{\varphi^{\{b_{k}\}}|k=1,2,3\}$ $KMS$ state .
fnite type .
7 $\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT} \mathrm{E}$
, [10].
1. $N$ , $\beta>\log N$ , $O_{X}$ finite type KMS statc
$A/I_{X}$ extreme $\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{e}$ — , $F$
.
2. finite type KMS state I GNS ( , I
.
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3. KMS state GNS
, $1/N$ . ,
, N-
.
4. , N- .
5. KMS-state t von Neumann dicrete flow of weight
Markov operator tail boundary
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